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DETAILED ACTION 
Continued Examination Under 37 CFR 1.114 

1. A request for continued examination under 37 CFR 1.114, including the fee set forth in 
37 CFR 1.17(e), was filed in this application after final rejection. Since this application is 
eligible for continued examination under 37 CFR 1.114, and the fee set forth in 37 CFR 1.17(e) 
has been timely paid, the finality of the previous Office action has been withdrawn pursuant to 
37 CFR 1.1 14. Applicant's submission filed on 6/29/2010 has been entered. 

Response to Arguments 

2. Applicant's arguments, filed 6/29/2010, have been fully considered. Rejections and/or 
objections not reiterated from previous office actions are hereby withdrawn. The following 
rejections and/or objections are either reiterated or newly applied. They constitute the complete 
set presently being applied to the instant application. 

Claim Rejections - 35 USC § 112 

3. The following is a quotation of the first paragraph of 35 U.S.C. 1 12: 

The specification shall contain a written description of the invention, and of the manner and process of making 
and using it, in such full, clear, concise, and exact terms as to enable any person skilled in the art to which it 
pertains, or with which it is most nearly connected, to make and use the same and shall set forth the best mode 
contemplated by the inventor of carrying out his invention. 

4. Claims 13-16 and 21-25 are rejected under 35 U.S.C. 112, first paragraph, as failing 
to comply with the written description requirement. 

5. The claims contain subject matter which was not described in the specification in such a 
way as to reasonably convey to one skilled in the relevant art that the inventor(s), at the time the 
application was filed, had possession of the claimed invention. Specifically, claims 13-16 and 25 
recite a method of screening for a substance which improves a vascular cell disorder which 



Application/Control Number: 10/590,493 Page 3 

Art Unit: 1628 

occurs due to the function of Rac protein (i.e., due to the transfer of Rac protein into the nucleus 
of the cell). Claims 21-24 recite methods of identifying a substance which inhibits the function 
of Rac protein comprising the same steps as recited by claims 13-16. 

6. The MPEP §2163 states that the purpose of the written description requirement is to 
ensure that the inventor had possession, as of the filing date of the application, of the specific 
subject matter later claimed by him. In the case of chemical entities, Applicant's attention is 
further directed to Regents of the University of California v. Eli Lilly & Co., 119 F.3d 1559 (Fed. 
Cir. 1997), cert, denied, 523 U.S. 1089, 118 S. Ct. 1548 (1998), which notes that an adequate 
written description requires a precise definition, such as by structure, formula, chemical name, or 
physical properties, "not a mere wish or plan for obtaining the claimed chemical invention." 
While the court recognizes that, "[i]n claims involving chemical materials, generic formulae 
usually indicate with specificity what the generic claims encompass" (Id.), it is also recognized 
that for a broad generic claim, the specification must provide adequate written description to 
identify the genus of the claim and/or the genus must be sufficiently detailed to show that 
applicant was in possession of the claimed invention as a whole (see Vas-Cath, Inc. v. 
Mahurkar, 935 F.2d 1555 (Fed. Cir. 1991)). Otherwise, as stated by the court in Ariad 
Pharmaceuticals, Inc., v. Eli Lilly and Company (Fed. Cir. 2010), "a generic claim may define 
the boundaries of a vast genus of chemical compounds, and yet the question may still remain 
whether the specification, including original claim language, demonstrates that the applicant has 
invented species sufficient to support a claim to a genus. The problem is especially acute with 
genus claims that use functional language to define the boundaries of a claimed genus. In 
such a case, the functional claim may simply claim a desired result, and may do so without 
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describing species that achieve that result. But the specification must demonstrate that the 
applicant has made a generic invention that achieves the claimed result and do so by showing 
that the applicant has invented species sufficient to support a claim to the functionally-defined 
genus" (emphasis added). 

7. Thus, as discussed by the Ariad court, in evaluating a claim for compliance with the 
written description requirement of 35 U.S.C. 112, "the test for sufficiency is whether the 
disclosure of the application relied upon reasonably conveys to those skilled in the art that the 
inventor had possession of the claimed subject matter as of the filing date" although, as further 
noted by the court '"possession as shown in the disclosure' is a more complete formulation." 
Thus, "the test requires an objective inquiry into the four corners of the specification from the 
perspective of a person of ordinary skill in the art. Based on that inquiry, the specification must 
describe an invention understandable to that skilled artisan and show that the inventor actually 
invented the invention claimed" (emphasis added). However, the court also notes that "written 
description does not demand either examples or a reduction to practice" (emphasis added). 
Rather, "the level of detail required to satisfy the written description requirement varies 
depending on the nature and scope of the claims and on the complexity and predictability of the 
relevant technology". In particular, the court identifies "a number of factors for evaluating the 
adequacy of the disclosure, including 'the existing knowledge in the particular field, the extent 
and content of the prior art, the maturity of the science or technology, [and] the predictability of 
the aspect at issue." As such, "the number of species that must be disclosed to describe a genus 
claim. . . necessarily changes with each invention, and it changes with the progress in a field." 
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8. In the instant case, the claims are drawn to a method of screening for a substance which 
improves a vascular cell disorder which occurs due to the function of Rac protein (i.e., due to the 
transfer of Rac protein into the nucleus of the cell) by adding a substance to a cell and 
monitoring the transfer of Rac protein into nucleus of the cell. 

9. The Extent and Content of the Prior Art/Existing Knowledge in the Particular 
Field: The instantly claimed invention pertains to methods of screening for a substance which 
improves a vascular cell disorder which occurs due to the function of Rac protein - or screening 
for a substance that inhibits the function of Rac protein - (i.e., due to the transfer of Rac protein 
into the nucleus of the cell) by adding a substance to a cell and monitoring the transfer of Rac 
protein into nucleus of the cell. At the time the instant application was filed, it would have been 
known by those of ordinary skill in the art that the Rho GTPase, Rac protein, plays a key role in 
a variety of vascular cell disorders (i.e., vascular diseases) via regulation of NADPH oxidase and 
the promotion of oxidant production which, given the cellular location of NADPH oxidase, takes 
place largely at the cell membrane (Gregg et al, Am J Physiol Cell Physiol 285:C723-C734, 
2003). Furthermore, it was known that Rac is targeted to the plasma membrane via post- 
translational addition of a carboxy-terminal geranylgeranyl moiety derived from the mevalonate 
pathway (Gregg et al, Am J Physiol Cell Physiol 285:C723-C734, 2003). However, it was also 
known that Rac contains a C-terminal polybasic region (PBR) which acts as a nuclear 
localization signal (NLS), and that nuclear accumulation of Rac (alone or with associated 
proteins) can be promoted by conversion to the GTP-bound state (Lanning et al, J Biol Chem 
278:12495-12506, 1/27/2003). Although it was believed that regulation of Rac may underlie 
some of the clinical benefits of statins (Gregg et al, Am J Physiol Cell Physiol 285:C723-C734, 
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2003), the translocation of Rac into the nucleus (and, thus, away from the cytosol and/or cell 
membrane where Rac can interact with NADPH oxidase) was not considered by the art as the 
mechanism by which statins regulate Rac. 

10. The Maturity of the Science/Technology: At the time the invention was made, the 
science was extremely immature. Indeed, although it was known that Rac plays a role in 
vascular disease and that statins likely exert their clinical effects via regulation of Rac, Applicant 
appears to have been the first to observe that exposure of endothelial cells to the statin 
pitavastatin promotes translocation of Rac to the nucleus. Considering that the pathological 
actions of Rac take place largely at the cell membrane, it would have been reasonable (in view of 
Applicant's discovery) to hypothesize that statins may exert their beneficial effects by promoting 
the translocation of Rac to the nucleus and, thus, away from the cytosol and/or cell membrane 
where Rac can interact with NADPH oxidase. As such, it would have also been reasonable to 
further hypothesize that other substances which similarly promote the translocation of Rac to 
the nucleus (and, thus, away from the cytosol and/or cell membrane where Rac can interact with 
NADPH oxidase) would similarly exert beneficial effects. Significantly, however, both 
hypotheses remain untested. That is, Applicant does not provide any evidence what-so-ever that 
enhanced nuclear localization of Rac underlies statin activity or that other substances that 
promote nuclear localization of Rac are useful in the treatment of vascular disease. Nor is there 
anything to suggest that translocation of Rac to the nucleus inhibits the function of Rac as 
broadly recited by claims 21-24. That is, even though it may be hypothesized that substances 
which promote the translocation of Rac to the nucleus and, thus, away from the cytosol and/or 
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cell membrane where Rac, would inhibit the ability of Rac to interact with NADPH oxidase (one 
function of Rac) there is nothing to suggest other functions of Rac are inhibited. 
11. The Predictability of the Aspect at Issue: As indicated above, considering that the 
pathological actions of Rac take place largely at the cell membrane, it would have been 
reasonable (in view of Applicant's discovery that Rac is translocated to the nucleus following 
statin treatment) to hypothesize that statins may exert their beneficial effects by promoting the 
translocation of Rac to the nucleus and, thus, away from the cytosol and/or cell membrane where 
Rac can interact with NADPH oxidase. As such, it would have also been reasonable to further 
hypothesize that other substances which similarly promote the translocation of Rac to the 
nucleus (and, thus, away from the cytosol and/or cell membrane where Rac can interact with 
NADPH oxidase) would similarly exert beneficial effects. However, many reasonable 
hypotheses turn out to be incorrect and, in the instant case, it is highly unpredictable whether 
enhanced nuclear localization of Rac does, in fact, underlie statin activity and/or whether other 
substances that promote nuclear localization of Rac would, in fact, be useful in the treatment of 
vascular disease. Indeed, it is equally plausible that Rac localization to the nucleus following 
statin exposure has no role what-so-ever in the beneficial activity of the statins. For example, as 
taught by Stancu et al (J Cell Mol Med 5:378-387, 2001), statins inhibit prenylation of GTP-ases. 
And it is now known that "prenylation masks the NLS of Racl such that inhibiting prenylation 
[relocalizes] the protein to the nucleus" (Abidi, Nuclear Localization of the Racl GTPase, Page 
122, 2008). Accordingly, it is entirely plausible that statins act by blocking the production 
geranylgeranyl moieties via inhibition of HMG-CoA reductase (Gregg et al, Am J Physiol Cell 
Physiol 285:C723-C734, 2003), thereby reducing geranylgeranylation (i.e., prenylation) of Racl 
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such that it is no longer capable of being localized to the plasma membrane to exert its 
pathological consequences (recall that localization of Racl to the plasma membrane requires 
post-translational addition of a carboxy-terminal geranylgeranyl moiety) and, as a consequence , 
in this non-prenylated state, the NLS of Racl is not masked and thus Racl localizes to the 
nucleus instead. However, it is not the localization of Racl to the nucleus which underlies or 
explains the effects of statins. Rather, it is the reduction of activated Racl at the plasma 
membrane due to the inhibition of Racl prenylation that underlies the mechanism of statins. The 
subsequent nuclear localization of non-prenylated Racl is merely an unrelated, albeit inevitable, 
consequence. As such, it cannot be concluded that other agents which promote Racl 
localization to the nucleus (including agents which promote at least as much transfer as 
pitavastatin promtes (as recited by new claim 25)) would be effective in improving a vascular 
cell disorder due to the function of Rac, as recited by the instant claims. Furthermore, it cannot 
be conluded that Rac, once translocated to the nucleus, is non-functional (as recited by claims 
21-24). 

12. In view of all of the foregoing, it is clear that the instant functional claims simply claim a 
desired result (i.e., screening for a substance that improves a vascular cell disorder which occurs 
due to the function of Rac (or inhibiting the function of Rac), wherein said substance is identified 
as such as substance if said substance promotes transfer of Rac protein into the nucleus), and 
does so without describing species that achieve that result. In particular, no vascular cell 
disorders wherein transfer of Rac protein into the nucleus underlies said disorder are provided 
such that identifying substances which promote the transfer of Rac protein (as recited by the 
claims) can reasonably be considered as evidence that the substance can improve a vascular cell 
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disorder. Accordingly, the claims contain subject matter which was not described in the 
specification in such a way as to reasonably convey to one skilled in the relevant art that the 
inventor(s), at the time the application was filed, had possession of the claimed invention. 

13. Claims 13-16 and 21-25 are rejected under 35 U.S.C. 112, first paragraph, because 
the specification does not reasonably provide enablement for screening for a substance 
which improves endothelial functions. The specification does not enable any person skilled 
in the art to which it pertains, or with which it is most nearly connected, to use the 
invention commensurate in scope with these claims. 

14. Enablement is considered in view of the Wands factors (MPEP 2164.01(A)). These 
include: nature of the invention, breadth of the claims, guidance of the specification, the 
existence of working examples, state of the art, predictability of the art and the amount of 
experimentation necessary. All of the Wands factors have been considered, with the most 
relevant factors discussed below. 

15. Nature of the invention and Breadth of the Claims : The instant invention is drawn to a 
method of screening for a substance which improves a vascular cell disorder (or inhibits the 
function of Rac), which comprises labeling a Rac protein in a HUVEC, adding a test substance to 
a said HUVEC, and measuring (15 hours after addition of said test substance, as recited by 
instant claim 16) the transfer of Rac protein into the nucleus of said HUVEC (claim 13), more 
specifically wherein the Rac protein is in the form of a fusion protein which includes a 
fluorescent protein (claim 14) and/or wherein the transfer of labeled Rac protein into the nucleus 
is measured by observation with fluorescence (claim 15), even more specifically, wherein the 
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amount of Rac transferred is at least as much as the amount transferred by pitavastatin (claim 
25). 

16. As such, the nature of the invention is complex in that it provides for a method of 
identifying unknown substances which improve a vascular cell disorder or inhibit the function of 
Rac. As such, the claims are extremely broad in that any test substance can be added and 
screened for its ability to improve any vascular cell disorder or inhibit "the function" or Rac. 
Furthermore, the claims are broad in that the method involves measuring the transfer of Rac 
protein into the nucleus but, with the exception of claim 25, the method does not specify the 
amount of Rac protein transfer to the nucleus that must be measured to indicate that the test 
compound is capable of being used to improve said disorders. Thus, the breadth of the claims is 
extreme broad, which further exacerbates the complexity of the invention. 

17. Guidance of the specification/The existence of working examples : The amount of 
direction provided by the Applicant is considered to be determined by the specification and the 
working examples. In the instant case, Applicant has provided data which allegedly indicate that 
Rac protein is transported into the nucleus of HUVECs (Page 14) following treatment with 
pitavastatin which, as taught by Masamura et al (Aterioscler Thromb Vase Biol 23:512-517, 
2003; cited in a previous Action), is an HMG CoA reductase inhibitor useful for the treatment of 
vascular conditions and disorders (Abstract). However, as discussed in the previous Action, and 
in detail above, Applicant's data do not demonstrate that the observed translocation of Rac into 
the nucleus is in any way responsible for pitavastatin's therapeutic effects. That is, there is 
nothing to suggest that the transfer of Rac into the nucleus is necessary for a substance (such as 
pitavastatin) to improve endothelial function. For example, as taught by Stancu et al (J Cell Mol 
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Med 5:378-387, 2001), statins inhibit prenylation of GTP-ases. And it is now known that 
"prenylation masks the NLS of Racl such that inhibiting prenylation [relocalizes] the protein to 
the nucleus" (Abidi et al, Nuclear Localization of the Racl GTPase, Page 122). Accordingly, it 
is entirely plausible that statins act by blocking the production geranylgeranyl moieties via 
inhibition of HMG-CoA reductase {Gregg et al, Am J Physiol Cell Physiol 285:C723-C734, 
2003), thereby reducing geranylgeranylation (i.e., prenylation) of Racl such that it is no longer 
capable of being localized to the plasma membrane to exert its pathological consequences (recall 
that localization of Racl to the plasma membrane requires post-translational addition of a 
carboxy-terminal geranylgeranyl moiety) and, as a consequence , in this non-prenylated state, the 
NLS of Racl is not masked and thus Racl localizes to the nucleus instead. However, it is not 
the localization of Racl to the nucleus which underlies or explains the effects of statins. Rather, 
it is the reduction of activated Racl at the plasma membrane due to the inhibition of Racl 
prenylation that underlies the mechanism of statins. The subsequent nuclear localization of non- 
prenylated Racl is merely an unrelated, albeit inevitable, consequence. 

18. Furthermore, there is nothing to suggest that translocation of Rac to the nucleus inhibits 
the function of Rac as broadly recited by claims 21-24. That is, even though it may be 
hypothesized that substances which promote the translocation of Rac to the nucleus and, thus, 
away from the cytosol and/or cell membrane where Rac, would inhibit the ability of Rac to 
interact with NADPH oxidase (one function of Rac) there is nothing to suggest other functions 
of Rac are inhibited. 

19. Significantly, Applicant does not demonstrate that blocking the transfer of Rac into the 
nucleus also blocks the beneficial effects of pitavastatin or inhibits "the function" of Rac so as to 
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indicate that nuclear import of Rac is necessary for pitavastatin's therapeutic effects or Rac's 
"function". Accordingly, it is unclear whether adding any other test substance to a HUVEC and 
measuring the transfer of Rac protein into the nucleus would in any way indicate that the test 
substance is capable of improving a vascular cell disorder as recited by instant claims, or 
inhibiting "the function" of Rac as recited by the instant claims. 

20. State of the art/Predictability of the art : The level of predictability in the art is 
considered to be relatively low. 

21. Amount of experimentation necessary : Given the complex nature of the invention, 
which is exacerbated by the breadth of the claims, and given the lack of working examples and 
the high degree of unpredictability in the art, it would require undue experimentation for a person 
of ordinary skill in the art to use the invention as claimed. Since any compound that promotes 
any transfer of Rac protein into the nucleus would qualify as an agent capable of improving any 
vascular cell disorder according to the instant method (and further, considering there is no 
demonstrated connection between Rac nuclear transport and endothelial function improving 
ability), it would require undue experimentation to identify which of the test compounds are 
actually capable of being used to improve a vascular cell disorder. 

Response to Applicant's Arguments 

22. Applicant argues that, based on Masamura et al, "Rac is geranylated and thus activated 
when outside the nucleus" (Applicant Arguments, Page 6). Since pitavastatin promotes the 
"movement of Rac proteins to the nucleus", it thus "reduces the number of proteins to be 
geranylated and activated on the cell surface or in the cytosol" (Applicant Arguments, Pages 6- 
7). That is, as argued by Applicant, "[w]hen pitavastatin is added, Rac proteins are moved to the 
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inside of the nucleus before they are geanylgeranylated... [and] makes the unactivated Rac 
protein unavailable for activation. Thus, less activated Rac protein adheres to the cell 
membrane, causing an improvement of vascular function" (Applicant's Arguments, Page 7). 
Applicant's argument, however, brings to mind the idiom of "putting the cart before the horse". 
That is, there is nothing to suggest that it is the localization of Rac proteins to the nucleus which 
reduces their activity at the cell membrane (as asserted by Applicant). Rather, as discussed 
above, it is equally plausible (and, arguably, more plausible) that statins act by blocking the 
production geranylgeranyl moieties via inhibition of HMG-CoA reductase (Gregg et al, Am J 
Physiol Cell Physiol 285:C723-C734, 2003), thereby reducing geranylgeranylation (i.e., 
prenylation) of Racl such that it is no longer capable of being localized to the plasma membrane 
to exert its pathological consequences (recall that localization of Racl to the plasma membrane 
requires post-translational addition of a carboxy-terminal geranylgeranyl moiety) and, as a 
consequence , in this non-prenylated state, the NLS of Racl is not masked and thus Racl 
localizes to the nucleus instead. Thus, even if other agents which promote Racl localization to 
the nucleus (including agents which promote at least as much transfer as pitavastatin promotes 
(as recited by new claim 25)), there is nothing to suggest that these agents would be effective in 
improving a vascular cell disorder due to the function of Rac. 

23. For all the foregoing reasons, Applicant's arguments are not found persuasive. 

Claim Rejections - 35 USC § 103 

24. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
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having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

25. This application currently names joint inventors. In considering patentability of the 
claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of the various 
claims was commonly owned at the time any inventions covered therein were made absent any 
evidence to the contrary. Applicant is advised of the obligation under 37 CFR 1.56 to point out 
the inventor and invention dates of each claim that was not commonly owned at the time a later 
invention was made in order for the examiner to consider the applicability of 35 U.S.C. 103(c) 
and potential 35 U.S.C. 102(e), (f) or (g) prior art under 35 U.S.C. 103(a). 

26. Claims 17-20 are rejected under 35 U.S.C. 103(a) as being unpatentable over Krall et 
al (Infection and Immunity 70:360-367, 2002) and Essler et al (Cellular Signaling 14:607- 
613, 2002). 

27. Claims 17-20 are drawn to a method of screening for a substance that promotes nuclear 
transfer of a protein, said method comprising labeling a Rac protein in a HUVEC, adding a test 
substance to a said HUVEC, and measuring (15 hours after addition of said test substance, as 
recited by instant claim 20) the transfer of Rac protein into the nucleus of said HUVEC (claim 

17) , more specifically wherein the Rac protein is in the form of a fusion protein which includes a 
fluorescent protein (claim 18) and/or wherein the transfer of labeled Rac protein into the nucleus 
is measured by observation with fluorescence (claim 17). 

28. Krall et al teach methods for monitoring the nuclear uptake of Rac protein comprising 
adding a test substance to a cell which contains labeled Rac protein (more specifically wherein 
the Rac protein is in the form of a fusion protein which includes a fluorescent protein (claim 

18) ) and measuring the transfer of Rac protein into the nucleus of said cell (claim 17) (more 
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specifically, wherein the transfer of labeled Rac protein into the nucleus is measured by 
observation with fluorescence (claim 17)). 

29. As such, Krall et al differs from the instantly claimed invention in that the methods take 
place in cells which are not HUVECs as instantly claimed. 

30. Yet, as taught by Essler et al, HUVEC contain Rac proteins. 

31. Accordingly, it would have been prima facie obvious to substitute one known cell 
comprising Rac proteins (i.e., CHO cells as taught by Krall et al) with another known cell 
comprising Rac proteins (i.e., HUVECs as taught by Essler et al) to investigate Rac protein 
localization with a reasonable expectation of success. The skilled artisan, investigating whether 
certain compounds promote Rac localization to the nucleus in CHO cells (as taught by Krall et 
al) would have reasonably predicted that substituting HUVEC cells in place of CHO cells would 
provide the same results, based on Essler et al. 

32. As such, claims 17-19 are rejected as prima facie obvious. 

33. As to claim 20, as argued by Applicant, "the period of time over which the HUVEC 
should be monitored for Rac transfer depends on the culture condition of the HUVEC. This can 
be suitably determined by one having ordinary skill in the art" and that "the approximate 
stimulus-response time in HUVEC is well known among those skilled in the art. As such, the 
time period for the claimed embodiments could have readily been determined in accordance with 
the common knowledge in the art, without requiring undue experimentation" (Applicant 
Argument, Page 12). In view of the foregoing, it is asserted that the skilled artisan would have 
found it prima facie obvious to measure the transfer of labeled Rac protein into the nucleus by 
observation with fluorescence 15 hours after addition of the test substance based on the culture 
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condition of the HUVEC, the well-known stimulus-response time in HUVEC and common 
knowledge in the art. Accordingly, instant claim 20 is also rejected as prima facie obvious. 
Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to CRAIG RICCI whose telephone number is (571) 270-5864. The 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Brandon Fetterolf can be reached on (571) 272-2919. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 
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system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would 
like assistance from a USPTO Customer Service Representative or access to the automated 
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